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Abstract
Background  Dupuytren disease, a chronic thickening and retraction of the palmar aponeurosis of the hands, may 
result in permanent and progressive flexion of one or more fingers. Percutaneous needle fasciotomy is a simple 
method that uses a hypodermic needle usually performed under local anaesthesia. The study aim was to report 
the postoperative results and complications using a percutaneous approach to treat Dupuytren contracture in 
a consecutive series of patients with advanced Dupuytren disease, also considering the relevant medico-legal 
implications.

Methods  Retrospective multicentre study of all patients with Tubiana stage 3–4 Dupuytren contracture treated 
with percutaneous needle aponeurotomy, with no ultrasound assistance, from 2012 to 2022. Patient demographics, 
disease severity, treatment-related complications, and the incidence of recurrence were identified. An overview of 
therapeutic treatment options has accounted for 52 relevant sources spanning the 2007–2023 time period.

Results  Overall, 41.7% (N = 200) of patients were females, the mean age was 72 years (60–89), the right hand was 
treated in 54.2% (N = 260) of patients. The little finger was involved in 50% of the patients. The 12 months mean 
PED was 9°, the mean quickDASH was 8, the mean URAM 6. Minor complications were reported in 18.7% (N = 90) 
of patients, typically skin lacerations (83.3%) with no clinical sequelae, and no major complications were reported. 
Recurrence occurred in 30% (N = 144) of patients.
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Background
Dupuytren’s disease is a chronic fibroproliferative disease 
consisting of the progressive pathological production and 
deposition of collagen in the palmar and digital fascia of 
the hand, which can cause contractures at the metacar-
pophalangeal and interphalangeal joints, resulting in per-
manent flexion and deficit of extension [1, 2].

The prevalence rate of Dupuytren disease is around 
15%, it affects more men than women, and usually occurs 
between the ages of 50 and 70 years old. Moreover, in 
65% of cases the retraction is bilateral. It has an auto-
somal dominant familiarity, with variable age-related 
penetrance [3]. Generally, Dupuytren disease is slowly 
progressive: it can take up to ten or more years before it 
reaches a level of severity that require surgery. In some 
cases, however, the evolution can fully unfold within 
months. It initially manifests itself with an abnormal 
thickening of the palm of the hand that, in more advanced 
cases, extends like a subcutaneous cord up to the fingers, 
usually the fourth and fifth one, making increasingly 
difficult the fully extension of them and determining a 
forced closing. This ‘closed hand’ condition, as the clini-
cal picture progressively worsens, results in the objective 
inability to perform common manual activities, such as 
holding objects, as well as significant fine motor disabil-
ity. Such a state has functional and quality-of-life reper-
cussions in daily activities, including job performance; by 
the time the patient reaches retirement age, it contrib-
utes significantly to the impairment of the extremity and 
systemic capabilities. The specific structure of the hand 
affected by Dupuytren disease is the palmar aponeuro-
sis, a thin but strong membrane, consisting of connective 
tissue and collagen, located under the skin, covering the 
underlying muscles and tendons. An overall remodelling 
of the connective tissue, neurovascular system, innerva-
tion, and immunological component has been described, 
together with the consideration of its direct contribution 
to chronic pain [4]. The etiopathogenesis of Dupuytren 
disease is still largely unclear, but family history is often 
present. Moreover, reported risk factors include the use 
of anti-epileptic drugs, excessive alcohol use, diabetes 
mellitus, and hyperlipidaemia [5]. The hypothesis of a 
pathogenic association between elevated and sustained 
levels of occupational exposure such as manual han-
dling and vibration is also reported in research findings, 
and in few studies with a dose-response relationship [6]. 
The most widely used classification in clinical practice is 
the updated Tubiana-Michon classification, which takes 

into account disease severity based on the flexion angles 
of the finger joints, assessed by a goniometer [7]. This is 
useful also in assessing the need for surgery and includes:

Stage 0: healthy subject.
Stage N: nodules without finger extension deficit.
Stage I: finger extension deficit of 0–45°.
Stage II: finger extension deficit of 46–90°.
Stage III: finger extension deficit of 91–135°.
Stage IV: finger extension deficit > 135°.
Traditional therapy is fasciotomy, limited fasciectomy, 

total fasciectomy and dermo fasciectomy; the use of col-
lagenase has been introduced in the last decade [8]. In 
recent years, a gradual reduction of more invasive tech-
niques has been reported, with less invasive approaches 
often preferable to reduce post-operative risks and faster 
functional recovery, also considering age and comor-
bidities [9]. Epidemiology, age, work and recreational 
activities highlight the importance of identifying clinical 
severity in relation to patient counseling and treatment, 
through shared decision-making, with post-treatment 
recurrence risk disclosure [10]. There is currently no 
consensus recommending one specific approach. A 
2018 review by Mella et al. 2018 highlighted the need 
for integrated choice, based on disease severity, patient 
preferences, risk of complications and recurrence, cost 
effectiveness, and no less importantly, surgeon skills and 
expertise [11]. The Italian Supreme Court has recently 
addressed treatment options, focusing on the surgeon’s 
level of expertise in traditional or minimally invasive 
techniques [12].

Percutaneous needle fasciotomy (PNF) or percutane-
ous needle aponeurotomy (PNA) is a minimally invasive 
treatment option for Dupuytren’s disease that has long 
been practised; it consists of the interruption and rup-
ture of the palmar or palmo-digital contractures through 
a repeated needle-tip perforation, until the finger can be 
extended [1, 13–15].

This study aims to describe the outcomes of a consecu-
tive series of patients with advanced Dupuytren con-
tracture, treated with percutaneous needle fasciotomy 
approach, in terms of postoperative results, complica-
tions, and recurrence rate, looking also at the medico-
legal implications.

Materials and methods
This is a retrospective multicentre study conducted 
by evaluating the medical records of patients who 
underwent percutaneous needle fasciotomy, not 

Conclusions  Percutaneous needle fasciotomy is safe and reliable even in patients with advanced Dupuytren disease, 
resulting in predictably acceptable outcome with low risk of complications.
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needle aponeurotomy, Medico-legal implications



Page 3 of 10Basile et al. Journal of Orthopaedic Surgery and Research          (2024) 19:424 

ultrasound-assisted, for Dupuytren disease from 1st 
January 2012 to 31st December 2022. All patients were 
informed by the orthopaedic surgeon and signed written 
informed consent for treatment and research purposes. 
A total of 480 patients were selected by the following cri-
teria: age > 60 years, not previously surgically treated and 
grade III or IV according to the Tubiana classification [7, 
16] (Fig. 1).

The age criteria reflected the indication for less inva-
sive surgery in older patients, due to the association with 
higher risks of recurrence and a longer period of post-
surgery inability with the other techniques [15]. In cases 
where more than one finger was affected, only the fin-
ger with the greatest passive extension deficit (PED) was 
considered, with related data collection. The overall PED 
of the metacarpophalangeal, proximal interphalangeal 
and distal interphalangeal joints and the Quick Disabili-
ties of the Arm, Shoulder and Hand score (QuickDASH 
score) and the Unité Rhumatologique des Affections de 
la Main score (URAM score) were collected for each 
patient. PED measurement was performed with a stan-
dard protocol using a hand-held metal goniometer (Base-
line® metal goniometer). Preoperative data were collected 
either at the examination for inclusion in the operating 
list or on the day of treatment by an experienced hand 
surgeon and/or occupational therapists at their respec-
tive Departments. The same professionals collected post-
operative clinical data and measurements. In particular, 
patients were clinically assessed after surgery at 1  day, 
1 week, 1 months (Fig. 2, A), 8 weeks, 6 months (Fig. 2, 
B) and 12 months; the PEDs, QuickDASH score and 
URAM score were collected preoperatively, at 1 months, 
at 6 months and at 12 months during follow-up examina-
tions (Table 1). During the Sars-Cov-2 pandemic period 

some patients were followed up by virtual visit [17], 
which proved to be a valuable tool in reducing the risks 
of infective complications, while simplifying patient care 
and enhancing post-surgery monitoring. As for the sur-
gical technique, the patient was positioned supine with 
the arm abducted on a couch; no tourniquet was used 
during the procedure. The treatment of PNF was per-
formed under local anaesthesia without sedation. Super-
ficial local anaesthesia was performed by superficial skin 
injection directly over the Dupuytren contracture with 
2% carbocaine without epinephrine. The injections were 
carefully performed intradermally or in the upper subcu-
tis to anaesthetise only the skin and not the digital nerves 
[18]. A 15- or 17-gauge hypodermic needle is inserted 
through the skin and subcutis. The cords must be held 
under tension to pull them upwards and away from 
deeper structures. If necessary, the process was repeated, 
from proximal to distal, if the cord causing residual con-
tracture is still present. MCP and PIP joints are overcome 
in the surgery treatment. To avoid tendon damage, the 
patient was asked to actively flex and extend the finger 
intermittently, in order to detect the presence or absence 
of needle movement with active tendon excursion. The 
needle moving with the finger is indicative of involun-
tary entry into the flexor tendon sheath, requiring its 
repositioning. At the end of the procedure, the patient’s 
hand was bandaged, and the patient was informed about 
extremity functional rest and rehabilitation measures. A 
6-week course of physio kinesitherapy was prescribed.

In the case of an overall after surgery PED of 20° or 
more on day one measurement and/or in the presence of 
a palpable cord, we considered the case to be recurrent, 
according to the most recent consensus reference [19, 
20]. An overview of therapeutic treatment options has 

Fig. 1  Preoperative images of Dupuytren’s disease, affecting V finger, in two different patients. A, Tubiana stage IV, B Tubiana stage III-IV
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accounted for 52 relevant sources, spanning the 2007–
2023 time period, gathered through extensive searches of 
medical databases Pubmed/MedLine, Cochrane Library, 
Scopus, Web of Science using search strings compris-
ing the terms “Dupuytren Disease/contracture”, “fasci-
otomy”, “fasciectomy”, “dermo-fasciectomy”, “Collagenase 
injections”, “Antitumor Necrosis Factor (anti-TNF)”, 
“Radiotherapy”, “Focused electromagnetic high-energetic 
extracorporeal shockwave (ESWT)”.

Results
Of the 480 patients who underwent percutaneous nee-
dle fasciotomy, 200 were females (41.7%) and 280 males 
(58.3%), while mean age at intervention was 72 years 
(range 60–89). At least one comorbidity was found in 
medical records for all the patients enrolled: arterial 
hypertension (78.1%, N = 375), diabetes mellitus (36.9%, 
N = 177), kidney failure (24%, N = 115) or hyper/hypothy-
roidism (17.9%, N = 85). Fifty-six patients (11.7%) were 
regular smokers, while no one reported habitual heavy 
use of alcohol (3 or more average daily alcoholic units 
[AU] for men and 2 or more AU for women according to 
World Health Organization definition). The right hand 

was affected and treated in 260 patients (54.2%) and the 
left hand in the other 220. Figure 2 illustrates the fingers 
affected by the disease: the little finger was involved in 
240 patients (50%), the ring finger in 206 patients (43%), 
the middle finger in 24 patients (5%) and the index fin-
ger in 10 patients (2%). Tubiana stage III resulted in 344 
patients (71.7%), IV in 136 (28.3%).

At preoperative assessment, patients had a mean total 
PED of 113°, a mean quickDASH score of 24 and a mean 
URAM score of 37. Post-surgical scoring assessments 
were summarized in Table 1.

Post-surgical outcome of selected patients with pre-
operative images showed in Fig. 1 could be seen in Fig. 2 
after 1 months for the A patient, after 6 months for the B 
patient.

Minor post-surgical complications were reported in 90 
(18.7%) cases: in seventy-five cases (83.3%) resulted in 
skin lacerations, requiring bandaging, and dressing for 
mean 7 days, whereas oedema or a transient dysesthesia, 
which recover spontaneously in a mean time of 2 weeks, 
were reported in 15 patients (16.7%). No major complica-
tions such as nerve and flexor tendon injuries occurred 
in our case series. Recurrence at 12 month follow-up was 
found in 144 patients (30% of cases treated).

Discussion
Dupuytren disease usually manifests as an indolent 
nodule on the palm of the hand, most frequently along 
the fourth or fifth ray. Over time, the nodule turns into 
a fibrous cord that tends to flex the fingers progres-
sively and irreversibly, causing the inability to extend the 

Table 1  Preoperative and post-surgical scoring assessments
Time Mean 

PED
mean quickDASH mean 

URAM
Preoperative 113° 24 37
1-month post-surgery 18° 30 35
6 months post-surgery 15° 10 12
12 months post-surgery 9° 8 6

Fig. 2  Post-surgery images of the two selected patients presented in Fig. 1. A, the patient selected in Fig. 1 with A after 1 months; B, the patient selected 
in Fig. 1 with B after 6 months
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finger or fingers involved. Subjects affected by advanced 
Dupuytren disease generally complain of functional limi-
tation and strength deficit, forcing the subject to spare 
hand use with negative repercussions on psychologi-
cal wellbeing and quality of life as a whole. Patients may 
also experience mild pain/discomfort to severe pain, 
although in more advanced cases, painful symptoms 
are less prevalent than functional ones. In this pathol-
ogy, in fact, pain generally coincides with finger exten-
sion deficit. In any case, some patients complain severe 
pain and this symptom may be due to the presence of 
nerve branches into the fibrous bands or nodules, and 
to the overall rearrangement of the connective tissue [4, 
21]. There are several classifications for the evaluation 
of Dupuytren disease in the literature but none, to date, 
has yet achieved wide consensus. The most widely used 
in clinical practice for surgery indication, and adopted in 
our retrospective study, is the aforementioned Tubiana-
Michon classification [22], which grades disease severity 
on the flexion angles of the finger joints. In this retro-
spective multicentre series, the inclusion criterion of III 
and IV stage, with a prevalence of III stage and a mean 
PED of 113°, defines an overall severe condition, with a 
high level of impairment for those affected.

A scientific literature review focused on overall surgical 
techniques and complication rate reported permanent 
nerve injuries and flexor tendon ruptures in extremely 
low percentage in the Tubiana series (0.2%) and in the 
Foucher ones (0.05%) [23]. Van Rijssen et al. performed 
a prospective randomised controlled trial comparing 
percutaneous needle fasciotomy and limited open fas-
ciectomy in 117 hands with a five-year follow-up [24]. 
For Tubiana stages I and II percutaneous fasciotomy was 
equal to limited fasciectomy in terms of efficacy, while 
for Tubiana stages III and IV limited fasciectomy resulted 
superior. Limited fasciectomy was, however, associated 
with a 5% major complications’ rate, compared to no 
major complications in the percutaneous needle fasci-
otomy group [25], but the outcome largely depends on 
baseline severity stage, age at surgery and patient pre-
ferred approach, and must weighed with longer follow-up 
time than ours. The 5-year recurrence rate in the needle 
fasciotomy group was 84.9%, inversely proportional with 
age at surgery, compared to 20.9% in the limited fasci-
otomy group. Badois et al. reported on a multicentre 
study involving 799 patients and 952 hands, a total of 
3736 percutaneous needle fasciotomies, with a clinical 
improvement in more than 71.2% of cases at stage III and 
56.6% of cases at stage IV [14, 26]. Zhou et al. compared 
one-year outcomes, after statistical weighting, of sev-
enty-eight patients who underwent percutaneous nee-
dle aponeurotomy with 103 to limited fasciectomy, with 
low Tubiana grading (88% in stage I or II); percutaneous 
needle aponeurotomy was found to be linked to a lower 

mild complication rate. Interesting were also the findings 
pointing to greater patient satisfaction, better job perfor-
mance and daily activities, and overall hand function in 
the percutaneous needle aponeurotomy group [27].

Our retrospective case series reported a 30% recur-
rence rate, which is similar to most other currently 
available findings. However, the one-year post-surgery 
assessment resulted in optimal scoring: mean PED of 9°, 
mean quickDASH of 8 and a meanURAM of 6. Another 
interesting finding, also for the purpose of correctly 
informing patients when weighing surgical options, and 
with respect to the post-operative course and early func-
tional recovery, was that no major complications such as 
tendon injuries or nerve/vascular injuries were observed 
in our departments. Only limited minor complica-
tions (18.7%) were in fact reported, which usually need 
two-week medication at most. This can also mean good 
execution technique, where minor complications can be 
traced back as a risk linked to the same surgical aggres-
sion of the site and therefore could be only mitigated in 
duration. On the other hand, a less aggressive approach 
is associated with a slightly higher recurrence rate, but 
it could be safely repeated. While partial fasciectomy is 
mostly deemed the preferable therapeutic intervention, 
currently available guidelines and evidence-based find-
ings point to potentially valuable alternative treatment 
avenues as well, both surgical and pharmacological/
non-invasive. For the sake of thoroughness and broader 
contextualization, therapeutic options for Dupuytren 
Disease are summarized in Table 2.

In order to plan the best therapeutic pathway and to 
make appropriate patient selection for each procedure, it 
is essential to provide thorough information and consider 
the patient’s expectations [45]. The patient candidate for 
surgical treatment must be made aware of both frequent 
and rare risks associated with the surgical procedure.

It is worth outlining some medico-legal considerations 
as well, especially with regard to the highly sensitive and 
multifaceted aspects of clinical risk management and 
healthcare professional liability [46]. First of all, the tim-
ing of the surgical treatment. It should be stressed that 
the treatment is necessarily conservative in the first 
phase of the disease and in younger patients, and sur-
gery is indicated when the condition has a recent onset; 
symptoms such as severe pain and overall functional 
disability must also be taken into account to identify 
the best treatment options. In fact, in case of improper 
untimely treatment and failure, negligence-based claims 
could be filed. In this case, forensic doctors and ortho-
paedic experts called to testify as expert witnesses always 
have to establish exact indications and whether all the 
therapeutic measures alternative to surgery have been 
weighed and possibly implemented. Conservative treat-
ment associated with rehabilitative intervention in early 
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Technique/thera-
peutic pathway

Treatment specifics Indications

Surgical Techniques
Regional (or selective) 
fasciectomy

It is based on the excision of the fascia that is grossly affected only 
(such as pretendinous cords and involved natatory ligaments in the 
palm and structures that are visibly affected in the fingers) [28]. Even 
though the disease progresses to the point of impacting the clinically 
normal palmar fascia, this approach has proven successful in correct-
ing MCP joint contractures and some PIP contractures and carries an 
acceptably low morbidity rate. Untreated areas can still develop the 
condition. Usually, primary and recurrent disease can benefit from 
such an approach.

Even though regional fasciectomy is ineffective at pre-
venting disease recurrence, it can achieve deformity 
correction and lead to faster hand function recovery 
compared to a large fasciotomy [29].

Extensive (or radical) 
fasciectomy

The procedure relies on the excision of the entire palmar fascia, 
also including tissue that looks healthy overall, in order to prevent 
recurrence.

Such a surgical approach, which is rather uncommon 
nowadays, entails a higher postoperative morbidity 
risk (hematoma has been reported in 14% of cases, 
nerve irritation or damage in 6%). An upside is the 
relatively low recurrence rate, reported to be around 
11% [30, 31]. Patients are also exposed to a higher risk 
of prolonged postoperative edema and stiffness.

Dermofasciectomy The procedure relies on the removal of the diseased fascia along with 
overlying skin. A full thickness skin graft is applied after the wound 
is resurfaced [32]. Two incisions (one from the distal interphalangeal 
joint of the affected digit to the distal palmar flexion crease, and a 
transverse palmar incision, to form an L shape) are needed. A selec-
tive fasciectomy is then carried out, aimed at partially closing the 
incision site. Surgery requires a full-thickness skin graft, harvested 
from the hypothenar eminence. A portion of the palm is left open, 
and an extension splint is applied. Splint removal occurs after 4 days, 
and the skin graft is applied to the palm. The palm is splinted again 
for 1 week.

The procedure, rather radical in nature, it is usually an 
option only for recurrent or severe disease. Recur-
rence rates are low, being similar to those of extensive 
fasciectomy. Among the noteworthy downsides: 
prolonged recovery, skin graft failure, donor site scar-
ring, a higher complication rate, and poor skin color/
texture match [32, 33].

Non-surgical/Pharmacological Therapeutic Options
Collagenase injections Injection into a Dupuytren cord (mostly made up of collagen) can 

bring about enzymatic disruption. Such an option lends itself to 
cases involving Dupuytren contracture with a palpable cord. The 
mixture of two collagenases binds, unwinds, and cleaves type I and 
type III collagen in the cords in a synergistic fashion, while it does not 
affect neurovascular structures [34]. CCH injection has a considerable 
degree of safety and are reportedly associated with only rare severe 
complications, and it especially works well on MCPJ contractures 
affecting the metacarpophalangeal joint (MCPJ) or low-severity 
manifestations. While deemed safe and minimally invasive, long-term 
effectiveness is lower than partial fasciectomy [35, 36].

Collagenase Clostridium histolyticum (CCH) was 
approved by the US Food and Drug Administration 
(FDA) for the treatment of Dupuytren contracture in 
a single digit during a 30-day treatment cycle; recom-
mended 2 dose was 0.58 mg per injection. A 2022 
systematic review [37] accounting for 3753 joints in 
2675 patients has drawn the following conclusions: 
Initial contracture reduction was more successful with 
metacarpophalangeal (MCP) than Proximal Interpha-
langeal (PIP) joints (respectively 77% vs. 36%).
A 23% recurrence rate was reported in successfully 
treated joints, mostly from 12 to 24 months, and at 
times as early as 6 months. As for treatment-related 
adverse effects, 94% of patients reported one or more, 
although most such effects were fairly minor and 
self-resolving (e.g., peripheral oedema, extremity pain, 
contusion); The rate of major surgical complications 
was 1%, with only two patients suffering nonsurgi-
cal complications such as tendon injury without a 
complete rupture and anaphylaxis.

Corticosteroids These agents have anti-inflammatory properties and cause profound 
and varied metabolic effects. They modify the body’s immune 
response to diverse stimuli. Triamcinolone is used in the treatment 
of inflammatory dermatosis responsive to steroids. Corticosteroids 
can allay inflammation through the suppression of polymorpho-
nuclear leukocytes migration and capillary permeability reversion It 
decreases inflammation [38].

Steroid injection may give rise to a regression of 
nodules and cords linked to early-stage Dupuytren. 
Beneficial effects have also been observed in the 
treatment of knuckle pads. Evidence of efficacy is still 
inconclusive, due to available studies lacking control 
groups and not enough double blinded randomized 
trials [39].

Table 2  Succinct overview of surgical and non-surgical treatment approaches
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phases of Dupuytren disease can in fact have positive 
effects in terms of improved hand function, delaying sur-
gery, while also facilitating the preservation of ergonomic 
and proprioceptive gestures. Conservative treatment is 
then a valid alternative that should be explored until it 
is no longer viable due to unbearable pain/disconfort or 
severe disability. Precisely because of the possible risks 
associated with the surgical procedure, and particularly 
for some type of surgical approach for Dupuytren con-
tracture, it is essential for orthopaedic surgeons to plan a 
correct therapeutic pathway, which must necessarily rely 
on accurate communication and information provision, 
all of which is to be documented as part of the informed 
consent process [47]. Far from being the mere provision 
of information, communication is key in the therapeu-
tic alliance and for a sound doctor-patient relationship, 
and must also involve listening to the patient, answer-
ing questions in a comprehensible fashion, making sure 
that the patient has understood such information and 
account for their concerns, priorities and expectations. 
Explaining and discussing feasible alternatives is a major 
cornerstone of the disclosure process, with written docu-
mentation and final informed planning, as patients may 
not be able to assess risks in abstract terms and should 
therefore rely on a framework of comparison to make a 

truly informed decision [48]. At the same time, patient 
should always be able to rely on a thorough illustration 
of alternative options, which is the only way to prop-
erly uphold the personal right to self-determination. No 
less essential is the rehabilitation programme to be per-
formed after surgery for Dupuytren’ contracture, through 
an effective splinting programme and/or targeted exer-
cises designed to prevent potential complications such 
as wound healing disorders, oedema, and scar manage-
ment, and to maintain the surgical correction and fin-
ger flexion restoration [49]. Rehabilitation programs 
should be directed towards restoring hand function and 
monitoring the development of complications that could 
compromise the outcome and increase recurrence rates 
[50]. It is essential in that regard to outline an individu-
alised care process that also meets the patient’s need for 
knowledge about the disease, prognosis, treatment, and 
rehabilitation options [51]. It will be vital for doctors and 
facilities to be able to prove adherence to evidence-based 
guidelines and best practices with clinical documenta-
tion. Under many jurisdictions (particularly under tort 
statutes, in fact), should negligence-based malpractice 
litigation arise, the onus will be on the professionals and 
facilities to prove compliance with all requisite standards 
of care and clinically validated guidelines.

Technique/thera-
peutic pathway

Treatment specifics Indications

Antitumor Necrosis 
Factor (anti-TNF)

An ongoing phase 2 randomized controlled trial [37] has shown 
how the injection of an anti-TNF agent, adalimumab, directly into 
the nodules can lead to the downregulation of the myofibroblast 
phenotype, as reflected by the reduction in expression of α-SMA and 
type I procollagen proteins at 2 weeks, compared with saline control 
at 2-week follow-up. Though not yet conclusive, such findings appear 
to potentially pave the way for a biological therapeutic response to 
Dupuytren.

Intra-nodular injections of 40 mg adalimumab in 0·4 
mL are reportedly effective in lowering nodule hard-
ness and size [40].

Radiotherapy Low-dose radiotherapy may halt disease progression via inhibition 
of myofibroblasts. Cycling cells are targeted directly. Although the 
exact action dynamics are still unclear, radiotherapy is thought to 
inhibit fibroblast proliferation and induce an anti-inflammatory effect.  
National Institute for Health and Care Excellence (NICE) permits the 
use of radiation therapy for early Dupuytren disease [41].

Research findings on the effectiveness of radiotherapy 
in Dupuytren are still largely inconclusive, since there 
is dearth of studies comparing radiotherapy to non-
invasive approaches or other nonsurgical treatments 
[42]. Such a technique however does hold promise for 
the prevention of further progression and symptoms, 
while it cannot correct existing contractures.

Focused electromag-
netic high-energetic 
extracorporeal shock-
wave (ESWT)

While such an approach is still under researched and experimental 
in nature, A recent study has hypothesized that ESWT may affect 
TGF-β signalling, stem-cell propagation, growth factor stimulation 
or modulation of pain pathways via COX2, substance P or calcitonin 
gene-related peptide (CRGP) [43]. A remarkable degree of pain re-
duction (p < 0.05) in the ESWT group based on visual analogue scale 
was reported, but the trial failed to show a statistically significant im-
provement of the secondary outcome parameters as patient-related 
outcome scores (assessed by Michigan Hand Questionnaire, DASH or 
URAM). The study relied on a blinded randomized trial following for 
18 months an ESWT group (n = 27) as opposed to a placebo group 
(n = 25), all of them patients with painful Dupuytren’s nodules.

ESWT relies on acoustic waves characterized by a 
sharp, abrupt, and rapid pressure changes as a wave 
front faster than the speed of sound, followed by a 
longer negative tail to trigger a body response. Such a 
technique was first described in a 1980 study showing 
successful kidney stone resolution by high-energetic 
focused electrohydraulic ESWT. Numerous studies on 
various tissues point to the beneficial effects of ESWT. 
For instance, plantar Ledderhose’s disease of the foot 
sole, which is quite similar to the nodular stage of 
Dupuytren of the hand from a clinical and histological 
standpoint, nodule-derived pain can be considerably 
allayed by high-energy, electromagnetic-generated 
focused ESWT [44]. In Dupuytren disease is a thera-
peutic option in early stage.

Table 2  (continued) 
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Our retrospective study had some limitations regard-
ing the assessment of the prevalent use of the hand and 
the definition of work activity, which might be useful in 
determining the pathogenic association between hand 
activity and disease. In addition, longer follow-up, even 
considering a higher mean age at surgery, could be use-
ful in defining recurrence rate, in order to compare the 
results of the different approaches more effectively, also 
for patient disclosure.

Conclusions
Percutaneous needle fasciotomy has proven to be ben-
eficial in Dupuytren disease and its short-term effective-
ness is well documented and was confirmed also by our 
multicentre retrospective study as well. It is a simple and 
quick method, with a short period of work and func-
tional inability for the patient, limited care requirements 
and low overall costs [52]. Recurrence rates are slightly 
higher, depending also on comorbidities and post-surgery 
rehabilitation compliance, but major complications are 
rarely reported. Most patients recover quickly, and the 
procedure is performed under local anaesthesia in day-
surgery setting [53]. It can also be used in patients at an 
advanced disease stage with satisfactory results, possibly 
preventing finger amputation. Moreover, the mini-inva-
sive procedure can be repeated with ease, also in older 
patients. This procedure has similar short-term outcome 
and patient satisfaction compared to open procedures 
and the use of collagenase as reported in Zhang meta-
analysis [53]. Surgical treatment of advanced Dupuytren’s 
disease must be customised to the patient’s characteris-
tics and needs. It is of utmost importance in that regard 
to provide patients with thorough information on surgi-
cal and non-surgical treatment options, complications 
and recurrence rates, and overall care planning and reha-
bilitation pathways.

Abbreviations
PED	� passive extension deficit
QuickDASH score	� Quick Disabilities of the Arm, Shoulder and Hand score
URAM score	� Unité Rhumatologique des Affections de la Main score
PNF	� Percutaneous needle fasciotomy
PNA	� percutaneous needle aponeurotomy

Author contributions
G.B., F.A., L.B.P., L.P.T., A.C., V.B., S.Z. wrote the main manuscript text. L.B.P., L.P.T., 
A.C., V.B., S.Z. prepared Figs. 1 and 2. All authors reviewed and approved the 
manuscript.

Funding
This research received no external funding.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval
Ethical review and approval were waived for this study due to retrospective 
analysis of medical and surgical records.

Informed consent
Written informed consent was obtained from the patients involved in the 
study for the treatment, the research and publication.

Competing interests
The authors declare no competing interests.

Author details
1IRCCS Orthopedic Institute Galeazzi, Milan 20161, Italy
2Hand and Peripheral Nerve Center, COF Lanzo Hospital, Alta Valle Intelvi, 
Italy
3Maria Cecilia Hospital, Cotignola, Ravenna, Italy
4Department of Movement, Human and Health Sciences, University of 
Rome Foro Italico, Rome 00135, Italy
5Milan Unit, Astolfi Associati Legal Firm, Milan 20122, Italy
6Department of Anatomical, Histological, Forensic and Orthopaedic 
Sciences, “Sapienza” University of Rome, Rome 00161, Italy

Received: 7 May 2024 / Accepted: 9 June 2024

References
1.	 Eaton C. Percutaneous fasciotomy for Dupuytren contracture. J Hand Surg 

Am. 2011;36(5):910–5. https://doi.org/10.1016/j.jhsa.2011.02.016
2.	 Gil JA, Akelman MR, Hresko AM, Akelman E. Current concepts in the manage-

ment of Dupuytren disease of the hand. J Am Acad Orthop Surg. 202;29:462–
9. https://doi.org/10.5435/JAAOS-D-20-00190

3.	 Pagnotta A. Epidemiologia ed eziopatogenesi della malattia di Dupuytren. 
Riv Chir Mano. 2011;48:100–3.

4.	 Kondrup F, Gaudreault N, Venne G. The deep fascia and its role in chronic 
pain and pathological conditions: a review. Clin Anat. 2022;35:649–59. 
https://doi.org/10.1002/ca.23882

5.	 Cheng HS, Hung LK, Tse WL. Needle aponeurotomy for Dupuy-
tren’s contracture. J Orthop Surg. 2008;16:88–90. https://doi.
org/10.1177/230949900801600120

6.	 Descatha A, Bodin J, Ha C, Goubault P, Lebreton M, Chastang JF, et al. Heavy 
manual work, exposure to vibration and Dupuytren’s disease? Results of a 
surveillance program for musculoskeletal disorders. Occup Environ Med. 
2012;69:296–9. https://doi.org/10.1136/oemed-2011-100319

7.	 Wiesel SW. Operative techniques in orthopaedic surgery. Second Edition. 
Wolters Kluwer. 2015 - Chap. 106 Surgical Treatment of Dupuytren Disease. 
Ghazi Rayan. ISBN 978-0-7817-6370-7.

8.	 Bryan AS, Ghorbal MS. The long-term results of closed palmar fasciotomy in 
the management of Dupuytren’s contracture. J Hand Surg. 1998;13(6):254. 
https://doi.org/10.1016/0266-7681_88_90079-4

9.	 Lipman MD, Carstensen SE, Deal DN. Trends in the treatment of Dupuytren 
disease in the United States between 2007 and 2014. Hand (N Y). 2017;12:13–
20. https://doi.org/10.1177/1558944716647101

10.	 Hindocha S. Risk factors D, associations, diathesis D. Hand Clin. 2018;34:307–
14. https://doi.org/10.1016/j.hcl.2018.03.002

11.	 Mella JR, Guo L, Hung V. Dupuytren’s contracture: an evidence based 
review. Ann Plast Surg. 2018;81:S97-S101. https://doi.org/10.1097/
SAP.0000000000001607. PMID: 30161050.

12.	 Corte di Cassazione, III sezione civile, sentenza 23 gennaio 2023, n. 1936 – 
Supreme Court, III civil section, ruling 23 January 2023, n. 1936. Informed 
Consent violation: the patient’s choice must be ascertained. The Supreme 
Court upheld the appeal of a health care facility convicted in the Court 
of Appeals for violation of informed consent for a patient. It held that the 
Court of Appeals, in order to ascertain the causal relationship between the 
physician’s misconduct (i.e., the failure to inform the patient) and the harmful 
fact, should have ascertained, according to a reasoning based on logical 
and scientific probability, what choice the patient would have made had he 
been properly informed of the available and feasible treatment options in 
his particular case. Tonkin MA, Burke FD, Varian JP. Dupuytren’s contracture: 

https://doi.org/10.1016/j.jhsa.2011.02.016
https://doi.org/10.5435/JAAOS-D-20-00190
https://doi.org/10.1002/ca.23882
https://doi.org/10.1177/230949900801600120
https://doi.org/10.1177/230949900801600120
https://doi.org/10.1136/oemed-2011-100319
https://doi.org/10.1016/0266-7681_88_90079-4
https://doi.org/10.1177/1558944716647101
https://doi.org/10.1016/j.hcl.2018.03.002
https://doi.org/10.1097/SAP.0000000000001607
https://doi.org/10.1097/SAP.0000000000001607


Page 9 of 10Basile et al. Journal of Orthopaedic Surgery and Research          (2024) 19:424 

a comparative study of fasciectomy and dermofasciectomy in one hundred 
patients. J Hand Surg Br. 1984;9:156 − 62.

13.	 Badois FJ, Lermusiaux JL, Masse C, Kuntz D. Non-surgical treatment of Dupuy-
tren disease using needle fasciotomy. Rev Rhum Ed Fr. 1993;60:808–13.

14.	 Huisstede BMA, Hoogvliet P, Coert JH, Fridén J, European HANDGUIDE 
Group. Dupuytren disease: European hand surgeons, hand therapists, and 
physical medicine and rehabilitation physicians agree on a multidisciplinary 
treatment guideline: results from the HANDGUIDE study. Plast Reconstr Surg. 
2013;132:e964–76. https://doi.org/10.1097/01.prs.0000434410.40217.23

15.	 Beaudreuil J, Lermusiaux JL, Teyssedou JP, Lahalle S, Lasbleiz S, Bernabé 
B, et al. Multi-needle aponeurotomy for advanced Dupuytren’s disease: 
preliminary results of safety and efficacy (MNA 1 study). Joint Bone Spine. 
2011;78:625–8. https://doi.org/10.1016/j.jbspin.2011.01.008

16.	 Basile G, Accetta R, Marinelli S, D’Ambrosi R, Petrucci QA, Giorgetti A, et 
al. Traumatology: adoption of the Sm@rtEven application for the remote 
evaluation of patients and possible medico-legal implications. J Clin Med. 
2022;11:3644. https://doi.org/10.3390/jcm11133644

17.	 Amadei F, Bruno MC. Orthoplastic surgery: the modern vision of recon-
structive surgery in orthopedics. Clin Ter. 2023;174:249–50. https://doi.
org/10.7417/CT.2023.2529

18.	 Felici N, Marcoccio I, Giunta R, Haerle M, Leclercq C, Pajardi G, et al. Dupuytren 
contracture recurrence project: reaching consensus on a definition of recur-
rence. Handchir Mikrochir Plast Chir. 2014;46:350–4. https://doi.org/10.105
5/s-0034-1394420

19.	 Leibovic SJ. Normal and pathologic anatomy of Dupuytren disease. Hand 
Clin. 2018;34:315–29. https://doi.org/10.1016/j.hcl.2018.04.001

20.	 von Campe A, Mende K, Omaren H, Meuli-Simmen C. Painful nodules and 
cords in Dupuytren disease. J Hand Surg Am. 2012;37(7):1313-8. https://doi.
org/10.1016/j.jhsa.2012.03.014. Epub 2012 May 4. PMID: 22560560.

21.	 Tubiana R. Evaluation of deformities in Dupuytren’s disease. Ann Chir 
Main. 1986;5(1):5–11. English, French. https://doi.org/10.1016/s0753-
9053(86)80043-6. PMID: 3963905.

22.	 Foucher G, Medina J, Navarro R. Percutaneous needle aponeurotomy: 
complications and results. J Hand Surg Br. 2003;28:427–31. 10.1016/
s0266-7681(03)00013 – 5.

23.	 Van Rijssen AL, ter Linden H, Werker PM. Five-year results of a randomized 
clinical trial on treatment in Dupuytren’s disease: percutaneous needle 
fasciotomy versus limited fasciectomy. Plast Reconstr Surg. 2012;129:469–77. 
https://doi.org/10.1097/PRS.0b013e31823aea95

24.	 Pess GM, Pess RM, Pess RA. Results of needle aponeurotomy for Dupuytren 
contracture in over 1,000 fingers. J Hand Surg Am. 2012;37:651–6. https://doi.
org/10.1016/j.jhsa.2012.01.029

25.	 Pereira A, Massada M, Sousa R. Percutaneous needle fasciotomy in Dupuy-
tren’s contracture: is it a viable technique. Acta Orthop Belg. 2012;78:30–4.

26.	 Zhou C, Selles RW, Slijper HP, Feitz R, van Kooij Y, Moojen TM, et al. Compara-
tive effectiveness of percutaneous needle aponeurotomy and limited 
fasciectomy for Dupuytren’s contracture: a multicenter observational 
study. Plast Reconstr Surg. 2016;138:837–46. https://doi.org/10.1097/
PRS.0000000000002560

27.	 Pelissier P, Gardet H, Pinsolle V. The palmar intermetacarpal flap in Dupuy-
tren’s contracture. J Hand Surg Eur Vol. 2007 Feb;32(1):113. https://doi.
org/10.1016/j.jhsb.2006.09.015

28.	 Degreef I, Voorde KV, Nuffel MV. Microfasciectomy in Dupuytren’s disease: 
microsurgery in the evolution toward safer and more efficient fasciectomy 
and hand surgery. EFORT Open Rev. 2023;8(5):291–7. https://doi.org/10.1530/
EOR-23-0033. PMID: 37158415; PMCID: PMC10233807.

29.	 Högemann A, Wolfhard U, Kendoff D, Board TN, Olivier LC. Results of total 
aponeurectomy for Dupuytren’s contracture in 61 patients: a retrospective 
clinical study. Arch Orthop Trauma Surg. 2009;129:195–201. https://doi.
org/10.1007/s00402-008-0657-z

30.	 Swartz WM, Lalonde DH, MOC-PS(SM). CME article: Dupuytren’s dis-
ease. Plast Reconstr Surg. 2008;121:1–10. https://doi.org/10.1097/01.
prs.0000305932.46121.84

31.	 Denkler KA, Park KM, Alser O. Treatment options for Dupuytren’s disease: 
tips and tricks. Plast Reconstr Surg Glob Open. 2022;10:e4046. https://doi.
org/10.1097/GOX.0000000000004046

32.	 Tanagho A, Beaumont J, Thomas R. A simple dressing technique following 
dermofasciectomy and full thickness skin grafting of the fingers in the treat-
ment of severe Dupuytren’s contracture. J Hand Microsurg. 2015;7:317–9. 
https://doi.org/10.1007/s12593-015-0208-0

33.	 Peimer CA, Wilbrand S, Gerber RA, Chapman D, Szczypa PP. Safety and 
tolerability of collagenase clostridium histolyticum and fasciectomy for 
Dupuytren’s contracture. J Hand Surg Eur Vol. 2015;40:141–9. https://doi.
org/10.1177/1753193414528843

34.	 Peimer CA, Blazar P, Coleman S, Kaplan FT, Smith T, Lindau T. Dupuytren 
contracture recurrence following treatment with collagenase clostridium 
histolyticum (CORDLESS [Collagenase option for reduction of Dupuy-
tren long-term evaluation of safety study]): 5-Year Data. J Hand Surg Am. 
2015;40:1597–605. https://doi.org/10.1016/j.jhsa.2015.04.036

35.	 Gilpin D, Coleman S, Hall S, Houston A, Karrasch J, Jones N. Injectable collage-
nase clostridium histolyticum: a new nonsurgical treatment for Dupuytren’s 
disease. J Hand Surg Am. 2010;35:2027–38.

36.	 Sandler AB, Scanaliato JP, Dennis T, Gonzalez Trevizo GA, Raiciulescu 
S, Nesti L, Dunn JC. Treatment of Dupuytren’s contracture with col-
lagenase: a systematic review. Hand (N Y). 2022;17:815–24. https://doi.
org/10.1177/1558944720974119

37.	 Nanchahal J, Chan JK. Treatments for early-stage Dupuytren’s disease: an 
evidence-based approach. J Hand Surg Eur Vol. 2023;48:191–8. https://doi.
org/10.1177/17531934221131373

38.	 Ball C, Izadi D, Verjee LS, Chan J, Nanchahal J. Systematic review of non-
surgical treatments for early dupuytren’s disease. BMC Musculoskelet Disord. 
2016;17:345. https://doi.org/10.1186/s12891-016-1200-y

39.	 Nanchahal J, Ball C, Davidson D, Williams L, Sones W, McCann FE, et al. Anti-
tumour necrosis factor therapy for Dupuytren’s disease: a randomised dose 
response proof of concept phase 2a clinical trial. EBioMedicine. 2018;33:282–
8. https://doi.org/10.1016/j.ebiom.2018.06.022

40.	 National Institute for Health and Care Excellence. 2016. https://www.niceor-
guk/guidance/ipg573 (accessed 11th February 2024).

41.	 Kemler MA, de Wijn RS, van Rijssen AL, van Kooij YE, Ottenhof MPM, van Heijl 
M, et al. Dutch multidisciplinary guideline on Dupuytren disease. J Hand Surg 
Glob Online. 2022;5(2):178–83. https://doi.org/10.1016/j.jhsg.2022.11

42.	 Knobloch K, Hellweg M, Sorg H, Nedelka T. Focused electromagnetic high-
energetic extracorporeal shockwave (ESWT) reduces pain levels in the nodu-
lar state of Dupuytren’s disease-a randomized controlled trial (DupuyShock). 
Lasers Med Sci. 2022;37:323–33. https://doi.org/10.1007/s10103-021-03254-9

43.	 Knobloch K, Vogt PM. High-energy focussed extracorporeal shockwave 
therapy reduces pain in plantar fibromatosis (ledderhose’s disease). BMC Res 
Notes. 2012;5:542. https://doi.org/10.1186/1756-0500-5-542

44.	 Amadei F, Delle Femmine P, Basile G, Leigheb M. A modified adipofascial pro-
peller flap for the dorsal fingertip. Minerva Orthop. 2023;74:329–32. https://
doi.org/10.23736/S2784-8469.23.04316-X

45.	 Basile G. The autobiographical narrative as a damage assessment means inju-
ries to profound subjective sensitivities – personalization and objectivization 
of medicolegal relevance. Clin Ter. 2022;173:585–9. https://doi.org/10.7417/
CT.2022.2486

46.	 Finnikin SJ, Collins A. Consent is the conclusion of a decision making process. 
BMJ. 2022;378:o2200. https://doi.org/10.1136/bmj.o2200

47.	 Montanari Vergallo G, Zaami S. Guidelines and best practices: remarks on 
the Gelli-Bianco law. Clin Ter. 2018;169:e82–85. https://doi.org/10.7417/
CT.2018.2059

48.	 Bielecki M, Wysocki M. Rola Rehabilitacji Po operacyjnym leczeniu choroby 
dupuytrena [The importance of rehabilitation after operative treatment of 
Dupuytren’s disease]. Wiad Lek. 2011;64:26–30.

49.	 Mullins PA. Postsurgical rehabilitation of Dupuytren’s disease. Hand Clin. 
1999;15:167–74.

50.	 Winberg M, Turesson C. Patients’ perspectives of collagenase injection or 
needle fasciotomy and rehabilitation for Dupuytren disease, including hand 
function and occupational performance. Disabil Rehabil. 2023;45:986–96. 
https://doi.org/10.1080/09638288.2022.2046188

51.	 Fitzpatrick AV, Moltaji S, Ramji M, Martin S. Systematic review comparing cost 
analyses of fasciectomy, needle aponeurotomy, and collagenase injection 
for treatment of Dupuytren’s contracture: une analyse de coûts systéma-
tique comparant la fasciectomie, l’aponévrotomie percutanée à L’aiguille 
et l’injection de collagénase pou traiter la maladie de Dupuytren. Plast Surg 
(Oakv). 2021;29:257–64. https://doi.org/10.1177/2292550320963111

52.	 Chen NC, Shauver MJ, Chung KC. Cost-effectiveness of open partial fasci-
ectomy, needle aponeurotomy, and collagenase injection for Dupuytren 
contracture. J Hand Surg Am. 2011;36:e182632–1834. e32.

https://doi.org/10.1097/01.prs.0000434410.40217.23
https://doi.org/10.1016/j.jbspin.2011.01.008
https://doi.org/10.3390/jcm11133644
https://doi.org/10.7417/CT.2023.2529
https://doi.org/10.7417/CT.2023.2529
https://doi.org/10.1055/s-0034-1394420
https://doi.org/10.1055/s-0034-1394420
https://doi.org/10.1016/j.hcl.2018.04.001
https://doi.org/10.1016/j.jhsa.2012.03.014
https://doi.org/10.1016/j.jhsa.2012.03.014
https://doi.org/10.1016/s0753-9053(86)80043-6
https://doi.org/10.1016/s0753-9053(86)80043-6
https://doi.org/10.1097/PRS.0b013e31823aea95
https://doi.org/10.1016/j.jhsa.2012.01.029
https://doi.org/10.1016/j.jhsa.2012.01.029
https://doi.org/10.1097/PRS.0000000000002560
https://doi.org/10.1097/PRS.0000000000002560
https://doi.org/10.1016/j.jhsb.2006.09.015
https://doi.org/10.1016/j.jhsb.2006.09.015
https://doi.org/10.1530/EOR-23-0033
https://doi.org/10.1530/EOR-23-0033
https://doi.org/10.1007/s00402-008-0657-z
https://doi.org/10.1007/s00402-008-0657-z
https://doi.org/10.1097/01.prs.0000305932.46121.84
https://doi.org/10.1097/01.prs.0000305932.46121.84
https://doi.org/10.1097/GOX.0000000000004046
https://doi.org/10.1097/GOX.0000000000004046
https://doi.org/10.1007/s12593-015-0208-0
https://doi.org/10.1177/1753193414528843
https://doi.org/10.1177/1753193414528843
https://doi.org/10.1016/j.jhsa.2015.04.036
https://doi.org/10.1177/1558944720974119
https://doi.org/10.1177/1558944720974119
https://doi.org/10.1177/17531934221131373
https://doi.org/10.1177/17531934221131373
https://doi.org/10.1186/s12891-016-1200-y
https://doi.org/10.1016/j.ebiom.2018.06.022
https://www.niceorguk/guidance/ipg573
https://www.niceorguk/guidance/ipg573
https://doi.org/10.1016/j.jhsg.2022.11
https://doi.org/10.1007/s10103-021-03254-9
https://doi.org/10.1186/1756-0500-5-542
https://doi.org/10.23736/S2784-8469.23.04316-X
https://doi.org/10.23736/S2784-8469.23.04316-X
https://doi.org/10.7417/CT.2022.2486
https://doi.org/10.7417/CT.2022.2486
https://doi.org/10.1136/bmj.o2200
https://doi.org/10.7417/CT.2018.2059
https://doi.org/10.7417/CT.2018.2059
https://doi.org/10.1080/09638288.2022.2046188
https://doi.org/10.1177/2292550320963111


Page 10 of 10Basile et al. Journal of Orthopaedic Surgery and Research          (2024) 19:424 

53.	 Zhang D, Earp BE, Blazar P. Collagenase treatment versus needle fasciotomy 
for single-digit Dupuytren contractures: a meta-analysis of randomized con-
trolled trials. J Hand Surg Am. 2023;48(12):1200–9. Epub 2023 Sep 16. PMID: 
37725027.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Challenges and innovations in the surgical treatment of advanced Dupuytren disease by percutaneous needle fasciotomy: indications, limitations, and medico-legal implications
	﻿Abstract
	﻿Background
	﻿Materials and methods
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


